ABSTRACT: A series of novel amphiphilic ABA-type poly (tridecafluorooctyl acrylate) -poly (ethylene glycol)-poly (tridecafluorooctyl acrylate)
D

INTRODUCTION
Copolymers obviously result from the polymerization of more than one (usually two) monomer. Amphiphiles are compounds which composed of hydrophilic and hydrophobic parts. These molecules that come to mind as being amphiphiles belong to be the classes of surfactants and lipids. Amphiphilic block copolymer could endow the surface dual nature with a compositional and morphological complexity due to its well-defined structure. [1] [2] [3] [4] [5] Fluorinated polymers present excellent water and oil repellency because of the low polarizability and the strong electronegativity of the fluorine atom. Among various fluorinated materials, fluorinated polyacrylates have appeared as the most widely used hydrophobic coatings of textiles. [6] [7] [8] [9] [10] [11] [12] Moreover, many previous publications indicated that the fluorinated units can effectively facilitate the surface coverage of a high-energy hydrophilic groups (such as PEG), which results in excellent fouling resistance for amphiphilic systems. [13] [14] [15] [16] [17] [18] Therefore, preparation of such copolymers with well-defined structure is of great significance for application. Synthesis of block polymers, which only limited by synthetic tools and D r a f t conditions in the 20th century, has recently received more attention during the development of controlled/living radical polymerization. For instance, in the past, block copolymers with appropriate functionality can be achieved with cationic, anionic or other limited types of monomer chains, often requiring controlling experimental conditions strictly, under the conditions in the absence of water or oxygen. Fortunately during the last decades, significant progress had been made in the area of controlled/living radical polymerization. This reaction gradually relaxed in control of the experimental conditions and allowed a controllable structure of aimed products. There are many researches about the synthesis of amphiphilic block copolymers via controlled polymerization in recent years. [19] [20] [21] [22] The major controlled/living radical polymerization techniques include Stable Free Radical Polymerization (SFRP), [23] [24] [25] Reversible Addition-Fragmentation Chain Transfer polymerization (RAFT), [26] [27] [28] [29] and Atom Transfer Radical Polymerization (ATRP). [30] [31] [32] ATRP has proved to be a very robust and versatile controlled/living free radical process, [33] [34] [35] [36] which can be catalyzed by transition metal complexes, such as CuX or other metal complexes with copper, nickel, palladium, ruthenium and rhodium.
Meanwhile, the ATRP method has been proven effective for a wide range of monomers (styrene, acrylate, acrylonitrile, etc.) in a variety of solvents (benzene, water, etc.) under mild reaction conditions. [37] [38] [39] In addition, compared with other traditional polymerization methods, ATRP can lower the molecular weight distribution of a producing copolymer and improve the controllability of polymerization. 40, 41 was dried and fractionally distilled over sodium wire in the presence of benzophenone.
Cuprous bromide (CuBr, Shanghai Aladdin Reagent, 98%) was purified by stirring overnight over acetic acid at room temperature, followed by washing the solid with ethanol and diethyl ether prior to drying at 50 °C under vacuum for 1 day.
Measurements
FT-IR was performed with a 5700 Fourier transform infrared spectrometer (Nicolet, US). The wavenumber range was controlled between 4000 and 500 cm -1 at a resolution of 4 cm -1 . All original spectra were baseline corrected using the Omnic 6.1 software. 1 H and 19 F nuclear magnetic resonance (NMR) spectra were recorded by using a Bruker spectrometer operating at 400MHz (Varian, US), with samples be dissolved in CDCl 3 . Chemical shifts (δ) were given in ppm using tetramethylsilane (TMS) as internal reference. Gel permeation chromatography (GPC, Viscotek TDA 302) was used for measuring the molecular weight and polydispersity index, and THF was used as the eluent with a flow rate of 1.0 mL/min at room temperature. XPS measurements were carried out using a Kratos Axis Ultra HAS photoelectron spectrometer (Shimadzu, Japan) which equipped with a monochromatic Al Kα X-ray source (hν=1486.6 eV) at 12 kV and 15 mA using an analyzer pass energy of 20 eV.
The bare pressure in the chamber was maintained at 4.0 × 10 −9 Pa during the measurement, and spectra were connected at room temperature. The photoelectron 
Oligomer Film Preparation
P-TDFA-PEG-p-TDFA was dissolved in ethyl acetate at 10% (w/v) solution concentration. Then the solution was dropped on silicon wafers by using a Cee model 100 CB spin coater at 2500 rpm for 2 min to get the oligomer films. These samples were allowed to place at room temperature for 2 h in order to remove the solvent. 
Gel permeation chromatography
The molecular weight and molecular weight distribution of three triblock oligomers were determined by GPC using THF as an eluent. All the three oligomers represent the similar unimodal curve and a relatively low PDI (1.22, 1.33 and 1.33, respectively). The measured results of p-TDFA-PEG-p-TDFA are given in Table 1 .
From Table 1 we can see that the molecular weight from GPC test (Mn, GPC) closely From the chemical composition of the oligomer showed in Table 2 , we can know that the surface of the oligomer samples had a significant difference before and after annealing. Take 
Contact angle analysis
The properties of materials are dependent on the surface structure and on the chemical composition of the outermost surface layer. 
Surface morphology analysis by AFM
The block oligomers contain both hydrophilic PEG block and hydrophobic 
